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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an apparatus and a method 
for producing low temperature gas in which energy loss is reduced, 
cold production efficiency is increased with simplified construction 
of the apparatus, and the cost and installation space are reduced, 
and further continuous operation is easily achieved. 
SOLUTION: Circulation gas is compressed with a compressor 1 1 
and compression heat is removed and then it is raised in pressure 
with a booster 13 and pressure rise heat is removed, and further the 
circulation gas is heat exchanged with low temperature circulation 
gas through a cold recovery heat exchanger 15 for its cooling. Cold 



„ cal ls removed, an 

with a booster 13 and pressure rise \ 
-rculation gas is heat exchanged witi. 

_ s through a cold recovery heat exchanger 15 for i „. _.. 

is produced through heat insulation expansion with an expansion 
turbine 16. and the low temperature circulation gas after cooling an 
article 21 to be cooled with the produced cold is raised in pressure 
through heat exchange in the cold recovery heat exchanger 15 and 
is then circulated to the compressor 1 1. A water fraction 
solidification component in the low temperature circulation gas after 
used for the cooling is removed with a collection member of 
dehumidification means 18. and the circulation gas before the 
expansion is guided to the dehumidification means 18 to blow off 
the water fraction solidification component of the collection 
member. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The compressor which compresses circulating gas. and the booster which carries out the pressure up of 
the compressed compression circulating gas, The chill recuperator which carries out heat exchange of the 
pressure-up circulating gas by which the pressure up was carried out, and the low-temperature circulating gas 
which returns, and collects chill The expansion turbine which carries out adiabatic expansion of the pressure up 
circulating gas which was attached on said booster and same axle and drew said chill recuperator, and generates 
chill. While having the cold energy consumption facility which cools a cooled object using the cold energy of the low- 
temperature circulating gas which drew this expansion turbine It has the circulating gas path which leads the low- 
temperature circulating gas which connects between these devices, respectively and derives said cold energy 
consumption facility to said compressor through said chill recuperator. While establishing a dehumidification means 
to catch the moisture solidification component in the low-temperature circulating gas which derives said cold 
energy consumption facility for this circulating gas path The low temperature gas generator characterized by 
establishing the resurgent gas installation path of leading resurgent gas for a jet removing the moisture solidificat.on 
component caught with this dehumidification means to said dehumidification means. 

[Claim 2] The low temperature gas generator according to claim 1 characterized by said resurgent gas installation 
path being a path which branched from said circulating gas path of a front [ expansion turbine / sa.d ] style. 
[Claim 3] The low temperature gas generator according to claim 1 or 2 characterized by equipping sa.d 
dehumidification means with the uDtake material which catches said moisture solidification component, and the jet 
nozzle which injects the resurgent eas introduced from said resurgent gas installation path to said uptake material. 
[Claim 4] The low temperature gas generator according to claim 3 which carries out [ said dehumidification means 
having been equipped with the gas induction room which leads the low-temperature circulating gas containing said 
moisture solidification component to the uptake side of said uptake material, and the solidification component are- 
recording room which accumulates said removed moisture solidification component and having had an electric 
shielding means prevent that the solidification component covered and removed mixes said gas induction room and 
said solidification component are-recording room in said gas induction room, and ] as the description. 
[Claim 5] The low temperature gas generator according to claim 3 characterized by equipping sa.d dehum.d.ficat.on 
means with the migration means to which said uptake material and/or said jet nozzle are moved 
[Claim 6] The low temperature gas generator according to claim 5 characterized by equ.pping sa.d migration means 
with a passing speed accommodation means to adjust the relative velocity of said uptake material and said jet 
. nozzle. 

[Claim 7] Said passing speed accommodation means is a low temperature gas generator according to claim 6 
characterized by the region of accommodation of said relative velocity being 4-100mm/second. 
[Claim 8] Said uptake material is a low temperature gas generator according to claim 3 which consists of w.re 
gauzes and is characterized by a wire size being 0.1 -0.3mm. . 
[Claim 9] Said uptake material is a low temperature gas generator according to claim 3 which consists of w.re 
gauzes and is characterized by the number of meshes being 36-270. 

[Claim 10] After compressing circulating gas with a compressor and removing the heat of compression, a pressure 
up is carried out with a booster Aft*r removing pressure-up heat, carry out heat exchange to low-temperature 
circulating gas. cool and carry out adiabatic expansion, and chill is generated. After carrying out the temperature up 
of the low-temperature circulating after cooling a cooled object with the generated chill and cooling a cooled 
object by heat exchange with the emulating gas before said adiabatic expansion. While being the low temperature 
gas generating approach through which said compressor is made to circulate, catching the moisture solidification 
component in low-temperature circulating gas after cooling said cooled object by uptake material and removing said 
moisture solidification component from said low-temperature circulating gas The circulating gas before the 
expansion cooled by heat exchange w th said low-temperature circulating gas The low temperature gas generating 
approach which carries out branching derivation as resurgent gas. and is characterized by spraying said uptake 
material through a jet nozzle and making said low-temperature circulating gas join after blowing away and removing 
said moisture solidification component bv which uptake was carried out to said uptake materiak 
[Claim 1 1] The low temperature gas ^rating approach according to claim 10 that the rate of the resurgent gas 
sprayed on said uptake material from said jet nozzle is characterized by being 90-200m/second. 
[Claim 12] The low temperature gas derating approach according to claim 10 that temperature of the resurgent 
gas sprayed on said collection material from said jet nozzle is characterized by being lower than the temperature of 
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said collection material. 

[Claim 13] the temperature of the resurgent gas sprayed on said uptake material from said jet nozzle — 1 — 4 
degrees C or less — and the low temperature gas generating approach according to claim 10 characterized by a 
difference with the temperature of said uptake material being less than 25 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to equipment and an approach equipped with a means 
perform the dehumidification in low-temperature circulating gas after cooling a cooled object further especially, 
about the circuit system low temperature gas generator and the approach of collecting and circulating low 
temperature gas after cooling a cooled object with the chill which compressed gas was expanded about the 
generator and the generating approach of low temperature gas. was made to generate chill, and was generated and 
cooling a cooled object 
[0002] 

[Description of the Prior Art] The need of the low temperature gas generator for cooling using the cold energy 
which is made to carry out adiabatic expansion of food freezing, a cold storage warehouse, heat-of-reaction 
removal, the freeze drying, etc in the field which consumes cold energy after compressing fluids, such as air. as a 
refrigerant which replaces'chlorofluocarbon from a viewpoint of earth environmental protection, and is obtained is 
increasing. In such a low temperature gas generator or a cold energy consumption facility, since there is a possibility 
that moisture may dew in the low-temperature part in a process system, or may solidify, may make the inside of a 
system blockade, and continuous running may become impossible when moisture invades into process gas, 
dehumidification actuation of removing moisture is required of somewhere in a system. 

[0003] Dj^wjngJ is the schematic diagram showing an example of the conventional low temperature gas generator, 
after it compresses air, it is expanded generates chill, is supplied to a cold energy consumption facility, and it is 
constituted so that the moisture in a system may be removed by the style before an expansion turbine. This 
equipment is equipped with a compressor 1. the 1st after-cooler 2, a booster 3. the 2nd after-cooler 4. the dryer 5 
the expansion turbine 6, and the cold energy consumption facility 7 as main configuration equipment The air inhaled 
from atmospheric air is compressed into a pressure necessary with a compressor 1 in drawing 3 . The heat of 
compression is removed by the 1st after-cooler 2 by heat exchange with air or cooling water. A pressure up is 
further carried out with the booster 3 connected with the same shaft as an expansion turbine 6, and pressure up 
heat is removed by said 1st after-cooler 2 and the 2nd same after-cooler 4. After the moisture in air is removed by 
the dryer 5. adiabatic expansion is carried out with an expansion turbine 6. and it becomes low-temperature air. the 
cold energy consumption facility 7 is supplied, cold energy is given, the temperature up of the self is carried out and 
it is emitted to atmospheric air A dryer 5 carries out adsorption treatment of the moisture in the pressure up air 
introduced using the adsorption tower where it filled up with water adsorbent, such as an activated alumina, and 
derives it as dry air. Therefore the pressure-up air introduced into an expansion turbine 6 is dry air, and since there 
is no moisture which it expands and is solidified even if it low-temperature-izes. the chill energy generated with an 
expansion turbine 6 is not consumed as solidification energy of moisture, and it can raise chill generating 
effectiveness. 

[0004] However, in order to remove the moisture with which the adsorption tower adsorbent of a dryer 5 was 
adsorbed and to reproduce an adsorbent it is necessary to warm an adsorbent and the difference of an operating 
temperature and regenerating temperature becomes large, and there is a problem that an energy loss is large. 
Moreover, a run length is limited when one adsorption tower is prepared. On the other hand, in order to carry out 
continuous running, two or more adsorption towers are prepared, an adsorption process and a playback process will 
be changed, it will operate and much valves piping, etc. for a change are needed, and an installation cost not only 
soars, but while it becomes large-sized and an installation tooth space becomes large, complexity and the problem 
that operation also becomes complicated have equipment. 

[0005] Drawing 4 is the schematic diagram showing other examples of the conventional low temperature gas 
generator, it is the configuration shown by said drawjng_3 . and the almost same configuration, and differing is a point 
which replaced with the dryer 5 in drawing^ and equips the outlet side of an expansion turbine 6 with the low- 
temperature filter 8. In addition thela~rnesig'n ' s given to the same element as the component shown by said 
drawingj . and detailed explanation is omitted. In drawing 4 , the pressure-up air which the pressure up was carried 
out with the booster 3, and was cooled with the 2nd after-cooler 4 is introduced into an expansion turbine 6 as 
pressure-up air containing a part for saturated water, and it carries out adiabatic expansion, and it is a saturation 
state in the temperature here and a pressure, and it is low-temperature-ized [ generates chill and ]. By being low- 
temperature-ized. it solidifies in the condition of frost or ice. and the contained moisture is mixed into low- 
temperature air. and draws, a moisture solidification component is removed by the low-temperature filter 8. and the 
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cold energy consumption facility 7 is supplied. 

[0006] The thing using the w re eauze which catches the moisture solidif.cat.on component which the low- 
temperature filter 8 is generally mixed into low-temperature air, and is derived, dust. etc. by the filtration function is 
adopted. Although the formed element caught by the filtration function is removed and it is reproduced, as the 
approach, the low-temperature filter 8 applies heat from the exterior, and has a method of fus.ng and removing a 
moisture solidification comoonent Temperature up energy is not only required, but in the case of this approach, 
after playback, the problem that cooling energy is needed again is. Moreover, when taking out a formed element 
mechanically and removing it as it is there are problems, like a limit of the same problem as the dryer using the 
adsorption tower shown bv ^'H drawing 4 L*. a run length, and two or more filters are needed. Although it can 
miniaturize equipment compared with what is removed in the packed column filled up with the adsorbent of sa.d 
^wingj . and what removes the moisture in a system with a filter like this equipment after sol.drfying at the outlet 
of an expansion turbine is easv to constitute and easy to operate, since a part of chill generated with the expansion 
turbine is consumed by the solidification energy of moisture, there is a problem that where of chill generating 
effectiveness is bad Furthermore conventionally [ above-mentioned ]. since the dryer and low-temperature filter .n 
equipment will em j t the gas in a system in a dryer or a low-temperature filter out of a system for whenever [ of a 
change process / every 1 whpn thev plan continuous running while gas flow resistance is large and increasing, 

resisted an energy loss. e compress'™ power ' whi ' 6 Sayi " g that '° SS iS ^ ^ reSP6Ct 

have a title. " 

[0007] 

[Problem(s) to be Solved bv th« Invention] Then, an energy loss can be reduced, chill generating effectiveness is 
raised, and this invention is easv an equipment configuration, can reduce cost and an installation tooth space, and 
[OOOsf ° ffer,ng ' 0W tem P er ature gas generator and approach which can moreover do continuous running easily. 
[Means for Solving the Prohl 1 i rder to attain the above-mentioned purpose the low temperature gas generator 
of this invention The compressor which compresses circulating gas. and the booster which carries out the pressure 
UP of the compressed cZZe SSO TcTculating gas, The chill recuperator which carries out heat exchange of the 
pressure-up circulating eas hv the pressure up was carried out. and the low-temperature circulating gas 

which returns, and collects chill The expansion turbine which carries out adiabatic expansion of the pressure-up 
circulating gas which was attach Jon said booster and same axle and drew said chill recuperator, and generates 
chill. While having the cold en sumption facility which cools a cooled object using the cold energy of the low- 

temperature circulating gas vZft 1°1 this expansion turbine It has the circulating gas path which leads the low- 
temperature circulating n. nnec ts between these devices, respectively and derives said cold energy 
consumption facility to said e r -through said chill recuperator. While establishing a dehumidification means 
to catch the moisture solidification^omponent in the low-temperature circulating gas which derives sa.d cold 
energy consumption facility for th 7s emulating gas path, it is characterized by establishing the resurgent gas 
installation path of leading resu t gas for a jet removing the moisture solidification component caught with this 

SESS^ to consider as the path which branched from said 

circulating gas path of a front ? '" n turbine / said ] style. As for said dehumidification means, it is desirable to 

have the uptake material which *!! said moisture solidification component, and the jet nozzle which .njects the 

resurgent gas introduced fro™ 7 ,<,ent gas installation path to said uptake material. It is desirable in carrying 
out as the configuration whS s ?h 7t"Sfication means was equipped w*h the gas induction room which leads 
the low-temperature Scutatin tTining said moisture solidification component to the uptake side of said 

uptake material, and the solidi/ ^ ^"moonent are-recording room which accumulates said removed moisture 
solidification component and °° 5 with an electric-shielding means prevent that the solidification 

component covered and'remo^d ^ aid gas induction room and said solidification component are-recording 
room in said gas induction room 6 Arable that said dehumidification means is equipped with the migration 

means to which said uptake mat 7 A /or said jet nozzle are moved. As for said migration means, it is desirable to 
have a passing speed accomm w 7- ns to adjust the relative velocity of said uptake material and sa.d jet 

nozzle. As for said passin*Tn-!l "^Irlation means, it is desirable that the region of accommodation of said 
relative velocity is 4-100mm/! a Retake material consists of wire gauzes, and it is desirable that a wire 

size is 0.1-0.3mm. Said uptake > ma^eriaf consists of wire gauzes, and it is desirable that the number of meshes is 36- 

[0010] Moreover after th* Irw + „as generating approach of this invention compresses circulating gas 

with a compressor and removes 7^3 Compression, the pressure up of it is carried out with a booster. After 
removing pressure-up heat cam, *!. + exchange to low-temperature circulating gas. cool and carry out 
adiabatic expansion, and chilli™ After carrying out the temperature up of the low-temperature circulating 

gas after cooling a cooled object lith^ venerated chill and cooling a cooled object by heat exchange with the 
circulating gas before said adiah \ "«n While being the low temperature gas generating approach through 

which said compressor is made tl T 3 catching the moisture solidification component in low-temperature 
circulating gas after cooline sairi 'Tj I?-' c t by uptake material and removing said moisture solidification 
component from said low-tem ♦ luting gas Branching derivation is carried out as resurgent gas, and the 

circulating gas before the exoT * ^ h\/ heat exchange with said low-temperature circulating gas is sprayed 
on said uptake material through ™ J after blowing away and removing said moisture solidification 
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component by which uptake was carried out to said uptake material, it is characterized by making said low- 
temperature circulating gas join It is desirable that the rate of the resurgent gas sprayed on said uptake material 
from said jet nozzle is 90-200m/second It is desirable that the temperature of the resurgent gas sprayed on said 
collection material from said jet nozzle is lower than the temperature of said collection material, the temperature of 
the resurgent gas sprayed on said uptake material from said jet nozzle — 1 — 4 degrees C or less — and it is 
[00l7] b ' e tHat 3 difference with tne temperature of said uptake material is less than 25 degrees C. 
[Embodiment of the Invention] Drawing! is the schematic diagram showing the example of 1 operation gestalt of the 
low temperature gas generator "whiclTapplied this invention. This equipment While carrying out heat exchange of the 
compressor 11 which compresses circulating gas to a predetermined pressure, the 1st after-cooler 12 from which 
the heat of compression is removed the booster 13 which carries out the pressure up of the compression 
circulating gas further the 2nd after-cooler 14 from which pressure-up heat is removed, pressure-up circulating 
gas. and the low-temperature circulating gas and cooling pressure-up circulating gas As a cold energy consumption 
facility which freezes food with the chill of the chill recuperator 1 5 which carries out the temperature up of the low- 
temperature circulating gas the expansion turbine 16 which is made to carry out adiabatic expansion of the cooled 
pressure-up circulating gas generates chill, and generates low-temperature circulating gas, and this low- 
temperature circulating gas' While having the filter 18 as a dehumidification means which carries out uptake of a 
moisture solidification component dust etc. in the low-temperature circulating gas which gave and carried out the 
temperature up of the chill with ****** freezing equipment 1 7 and food freezing equipment 17 as main configuration 
equipment The circulating gas path 19 which consists of 19a-19i which these configuration equipment is connected 
Li J and circulate circulating gas It branched from circulating gas path 19e of expansion-turbine 16 entrance side, 
connected with the filter 18. and has the resurgent gas installation path 20 which introduces a part of pressure-up 
circulating gas which is before expansion-turbine 16 installation and was cooled by low-temperature circulating gas 
as resurgent gas of a filter 18 

10012] Hereafter, the example usine air as circulating gas is given and explained. In the following explanation, 
circulating gas is expressed as a recirculating air. The compression recirculating air compressed into the pressure 
predetermined with a compressor 1 1 path 1 9a A passage, Carry out heat exchange to cooling water, atmospheric- 
air air. etc. with the 1st after-cooler 12 and the heat of compression is removed. A pressure up is further carried 
out with the booster 13 which it Dasses along path 19b, is attached in the same shaft as an expansion turbine 16, 
and is driven on the turning effort of an expansion turbine 16. and it becomes pressure-up air. Path 19c A passage, 
Pressure-up heat is removed by the 1st after-cooler 12 and the 2nd same after-cooler 14. Furthermore, through 
19d of paths, with the chill recuperator 15 carry out heat exchange to the below-mentioned low-temperature 
recirculating air, and it is cooled to -40 degrees C. From path 19e. it is introduced into an expansion turbine 16. 
adiabatic expansion is carried out a temperature reduction is carried out to -85 degrees C, and it becomes a low- 
temperature recirculating air and oasses along 19f of paths, and the food freezing equipment 17 as a cold energy 
consumption facility is supplied 

W013] The low-temperature recirculating air supplied to food freezing equipment 17 Heat exchange is carried out to 
the atmospheric air which invades bv the convection current from the food 21 which is a frozen object, and opening 
22. While freezing food 21 the mo' t e in the invading atmospheric air in food 21 is solidified frost and in the shape 
of ice. where a moisture solidification component and dust (it is expressed as a solidification component below) are 
accompanied, the temperature ud of the self is carried out to -55 degrees C, and it derives food freezing equipment 
17 from 19g of paths. The low-temoerature recirculating air which drew food freezing equipment 17 It is led to the 
filter 18 as a dehumidification means and prehension removal of the solidification component to accompany is 
carried out in the uptake material h' h has a filtration function. Become the saturated air in the pressure in here, 
and temperature, and it is led to the chill recuperator 15 through 19h of paths. By carrying out heat exchange to the 
pressure-up recirculating air introduced into said expansion turbine 16, and cooling a pressure-up recirculating air, 
by carrying out a temperature up and carrying out a temperature up to ordinary temperature, self will be in dryness 
rn n d A cirCt,lates trough it from oath 19i to a compressor 11. 

[0014] The solidification component hv which uptake was carried out to the uptake material of a filter 18 is removed 
using a part of pressure-up recirculaSniT air That is. after a part of pressure-up recirculating air which is cooled by 
15 by -40 degrees C of chill reouoer tors and is introduced into an expansion turbine 16 being extracted by the 
resurgent gas installation path 20 wh.Vh branched from circulating gas path 19e from the chill recuperator 15 to an 
expansion turbine 16 and was con * d to the filter 18. supplying a filter 18 as resurgent gas. being sprayed from 
secondary [ 0 f uptake material ] andWowing away a solidification component by the jet the low-temperature 

[0015] Qra^n^shows aTetTilSr Th^stru'ature of the filter 18 as a dehumidification means of this invention 
used for the low temperature gas generator in drawing.! . This filter 18 As a body The ** casing 23. casing 23 and 
19g of circulating gas paths And 19h CI a RONOZURU 24 connected to an airtight respectively And the vent 
nozzle 25 and a filtration function It h* Bv the upstream of uptake side 26a a solidification component The 
rotational speed of the migration mM „. 28 and sprocket 28a which it consists of [ a ] sprocket 28a which rotates 
under the outer frame 27 which loaded th the uptake material 26 to catch and the uptake material 26, and 
external power, and rack 28b attached the outer frame 27. and carry out both-way migration of the uptake 
material 26 is adjusted Passing sDeed mmodation means 28c which adjusts the passing speed of the uptake 

material 26. The resurgent gas suppl' df ° m the resurgent gas installation path 20 as a jet from secondary [ of the 
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uptake material 26 ] The solidification component caught by blasting uptake side 26a is blown away. The jet nozzle 
29 and solidification component to remove The included low-temperature recirculating air That the solidification 
component covered and removed mixes again in the gas induction room 30 the gas induction room 30 led to uptake 
side 26a of the uptake material 26, the solidification component are recording room 31 which accumulates the 
solidification component removed from uptake side 26a, the gas induction room 30, and the solidification component 
are recording room 31 It has the electric shielding means 32 which consists of nonreturn plate 32a and nonreturn 
network 32b to prevent. Moreover, one jet nozzle 29 is formed in two places from which it differs in the solidification 
component are recording room 31 above nonreturn plate 32a which covers the gas induction room 30 and the 
solidification component are recording room 31, respectively. In addition, the diffuser of the jet nozzle 29 is 
detached 3mm to the secondary side of the uptake material 26. 

[0016] In drawing 2 , the low-temperature recirculating air which drew food freezing equipment (cold energy 
consumption facility) 17, and accompanied the solidification component is introduced into a filter 18 through close 
RONOZURU 24 from 19g of circulating gas paths, and reaches uptake side 26a of the uptake material 26 through 
the gas induction room 30. Using 0.21mm of wire sizes, and the wire gauze made from stainless steel of 40 meshes 
of meshes, the uptake material 26 is constituted so that passage area may be set to 2 43mm per low-temperature 
air 1Nm3/h. Moreover, the uptake material 26 is carrying out both-way migration at the rate of per second 26.3mm 
with the outer frame 27 by the migration means 28 and passing speed accommodation means 28c. The low- 
temperature recirculating air which reached uptake side 26a located in the gas induction room 30 side rather than 
nonreturn plate 32a is caught by the filtration function of the uptake material 26. is caught by the upstream of 
uptake side 26a, and passes, and the solidification component contained by the uptake material 26 which carries out 
both-way migration is defecated, and derives it for 19h of circulating gas paths through the vent nozzle 25. The 
solidification component caught by uptake side 26a moves in the inside of the gas induction room 30 with the uptake 
material 26 which carries out both-way migration with the migration means 28. It is blown away and removed by the 
jet of the resurgent gas of -40 degrees C and 1 66 m/s which furthermore passes nonreturn plate 32a. arrives at the 
solidification component are recording room 31, is injected from the jet nozzle 29 through the resurgent gas 
installation path 20 here, and reaches secondary [ of the uptake material 26 ]. Nonreturn plate 32a is slid down, or it 
falls directly, and is accumulated in the solidification component are recording room 31. The sign M in drawing shows 
the solidification component removed from the uptake material 26. By the jet the resurgent gas used for removing a 
solidification component joins a recirculating air as it is. and circulates. 

[0017] Thus, uptake side 26a by which the solidification component was removed and reproduced by the 
solidification component are recording room 31 side moves to the following time amount at the gas induction room 
30 side, becomes the passage side of a low-temperature recirculating air, and catches a solidification component 
again. That is, a filter 18 functions as repeating prehension actuation and removal actuation of a solidification 
component continuously. The solidification component M accumulated in the solidification component are recording 
room 31 can be easily taken out from the solidification component output port established in the arbitration which 
omitted illustration outside also in operation to the time amount of arbitration again. 

[0018] In addition, the above-mentioned gestalt of operation can consider various modifications, without showing an 
example of this invention and being limited to this operation gestalt. Fluids other than air, for example, nitrogen gas, 
can be used for circulating gas. Moreover, the gas from the outside of a system, for example, the low temperature 
gas obtained by evaporating the liquid from a liquid storage means, can be used for resurgent gas. Although the case 
where the jet nozzle 29 is the upper part of nonreturn plate 32a, detached a fixed nozzle on both sides which face 
across the location where the uptake material 26 touches the gas in the gas induction room 30 3mm to the front 
face of the uptake material 26. respectively, and prepared it each in them one piece, and the solidification 
component M was blown away from secondary [ of the uptake material 26 ] was shown According to the amount and 
configuration of the solidification component M. consider as the portable type nozzle which moves without fixing, or 
[ increasing the number ] It can be made the configuration which sprays resurgent gas so that the solidification 
component M which inclined from a certain include angle, for example, 15 degrees, 60 degrees to uptake side 26from 
the upstream of uptake material 26 a. and was caught by uptake side 26a of the uptake material 26 may be removed 
from the upstream. Distance with the uptake material 26 can also be set up suitably. 
[0019] That what is necessary is just to have the function to prevent that the solidification component M 
accumulated in the solidification component are recording room 31 mixes in the gas induction room 30 again, a 
configuration and the quality of the material can be selected suitably, and can be used for nonreturn plate 32a as an 
electric shielding means 32, or nonreturn network 32b. Various things, such as a wire size, and a mesh, a 
configuration, can be used for the uptake material 26 with an amount, a configuration, etc. of not only a wire gauze 
but a solidification component, for example, the blanket-like thing of a nonmetal can be used for it However, 
although that of a small ** fine potato has a desirable void from a viewpoint of collection efficiency (the ease of 
carrying out of uptake), from a viewpoint of regeneration efficiency (the reproductive ease of carrying out), a void is 
large and what has it is conversely desirable. [ large a mesh and thin ] Moreover, when a mesh is the same, 
collection efficiency changes with wire sizes, as for what has a large wire size, the touch area of a formed element 
and uptake material becomes large collection efficiency becomes large, as for what has a conversely small wire size, 
a touch area becomes small, and collection efficiency falls. When these collection efficiency and regeneration 
efficiency are evaluated synthetically, the mesh of a wire size is [ the wire gauze of 36 or more meshes and 270 
meshes or less ] the most desirable at O.I mm or more and 0.3mm or less. 

[0020] although the passing speed of the uptake material 26 is set up with physical properties, an amount etc. of 
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the reproductive ease of carrying out. and resurgent gas in the ease of carrying out of the collection by a 
configuration, physical properties etc of a formed element even if it is too high-speed - low - even rf too quick 
Playback is not fully performed In order to catch and remove continuously and efficiently and to lessen the amount 
of the resurgent gas used more er. the relative velocity of the uptake matenal 26 and a nozzle 29 has 4 or more 
mm/s and 100 desirable mm/s or less. The rate of the resurgent gas which reaches uptake side 26a ,. ^mamly 
influenced by the differon+iTi in a nozzle 29. and the distance of an exhaust nozzle and uptake side 26a, for 

example, whe'n an SS^^^3-*nm to uptake side 26a and is prepared, it falls 15 to 20% from the 
spray velocity of the jet nozzle 29 Although the effectiveness that the rate of the resurgent gas sprayed on the 
uptake mateWa, 26 blows aw y the f^eo element in which a rate has adhered to uptake side 26a. so that ,t ,s Jarge 
becomes large, the amount of Resurgent gas will increase conversely and renewal energy will increase. When the 
energy efficiency of the whole equipment is taken into consideration, the blasting rate of resurgent gas has 90 or 

^^wV^^ e ^^^^Z\ch dissolves a moisture solidification component, a moisture solidtfication 
component will melt and t 3l adhere to the uptake material 26 firmly, and the temperature of the resurgent gas 
sprayed on the uptake material 26 from the jet nozzle 29 raises the temperature of the uptake matenal 26. at the 
time of the following prehens on process, it will take cold energy from a low-temperature recirculating a,r, and ,t not 
only becomes unreproducfble but t will serve as loss of cold energy energy, on the contrary, low - even ,f too 
tepid, the ability to regenerate wJl not change but will become waste of chill energy. Therefore, m order to contro, 
cold energy energy expenditure and to reproduce efficiently, the resurgent gas temperature sprayed .s -4 degrees C 
or less, and 25 degrees C e a temperature gradient desirable [ temperature / ,t ,s des.rable that rt ,s 

[0022] than temperature of the uptake material 26. and ] with the temperature of the uptake material 26. 
[Effect of the Invention] As explained above, while constituting a refrigerant-gas path from a circulation path 
according to this invent on F or thTctculating gas path of the low-temperature circulating gas which derives a cold 
energy consumption facility catch the solidification component in low temperature gas by the filtration funct.on. and 
by establishing a dehumidificatt n means to remove the caught solidification component by the jet of resurgent gas 
While being able to collect the ^^which remains in the low temperature gas which derives a cold energy 
consumption facility and be ng able To use low-temperature energy effectively Moisture removal ,n a system can be 
Performed efficiently and J n L u i« m ert configuration is easy, and the high low temperature gas generator and h.gh 
approach of energy efficiency tha Tost and an installation tooth space can be reduced are acquired. S.nce process 
gas is made to mix and cirouL through resurgent gas when using a part of process gas m a system as resurgent 
gas, another source of «s or thV^Hitional auxiliary machinery for resurgent gas becomes unnecessary. Since 
moisture is removed before inducing into an expansion turbine, a part of chill generated with the expans-on 
turbine is not consumed by h^soW Ration energy of moisture, and chill generating **** .s high. Moreover, s.nce 
Prehension and removal of a solScatfon component can be continuously earned out to ,t by making it the 
configuration which moves uptake material while establishing the gas induction room and sohdmcat.on component 
are recording room which were covered mutually in a dehumidification means, while be.ng able to do continuous 
running easily, by continuous removal of a solidification component, flow resistance can be made small and 
compression power can be red^ Moreover, since it is not necessary to change a dehum.dificat.on means the 
futility of emitting the gas in a sv^m a dehumidification means out of a system whenever it changes ,s lost 

Moreover, since the jet 0 f esurgent^as removes the caught solidification component, the heat energy for playback 
•s unnecessary. By optimizing ^e bfafting rate of flow and temperature of resurgent gas to uptake matenal. the 
removal effectiveness of a solidification component can be improved and renewal energy can be reduced by 
selecting temperature appropriate^ by relation with the temperature of uptake material especially. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 



•fa™. are not responsible for any 

damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows tne WQrd wh . ch Mn be plated. 
J in the drawings, any words pre not translated. 



1 1„ *k j Ie word wh >ch can not De 
J in the drawings, any words are not trans 

D ~- RI ^ n0N ^ DRAVWNGS 
[Brief Description of the Drawings] 

^5rawjng2l It i^h^oSe block diagram showing an example of the dehumidification means concerning this 
invention. 

drawing 3] ft is the seh« m =*- j- showing an example of the conventional low temperature gas generator. 
gptWll It is the schematic fZam showing other examples of the conventional low temperature gas generator. 
LDescription of Notations] 

'J C ~ An expansion turbine 17 / - Food freezing equipment (cold energy consumption facility). 18 / - A filter 
(dehumidification means) q/ - a Vculating gas path. 20 / - A resurgent gas installation path, 26 / - Uptake 
material, 28 / — a m.W «« / — A jet nozzle, 30 / — A gas induction room. 31 / — A solidification 

component are recordSom32 / ^ Etootrio shielding means ] - A compressor. 13 - A booster. 15 - A chill 



recuperator. 16 
[Translation done.] 
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